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Key Questions 

Does reduction of select toxic 
constituents in mainstream smoke 
(MS) influence metabolic activation 
and detoxification pathways of other 
classes of carcinogens? 


Tobacco Specific Nitrosamines (TSNA) 


Nicotine Nornicotine Anabasine Anatabine 
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Reduced levels 

in Test Cig. 80% 74% 54% 43% 

Considered Carcinogenic by IARC 
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Reduced Levels of Toxic Constituents in Test Cigarette in 
Comparison to the two Top-Selling Brands of Cigarettes 
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Other: 

Ammonia 

Benzo(a)pyrene 

Carbon monoxide 
Hydrogen cyanide 
Nitric oxide 

79 % 

Not statistically 
different 

19% 

62 % 

57% 


a Data from Test Cigarette Package, (FTC method) 
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NNAL for TSNA 
Benzene metabolites for Volatiles 
1-OH-Pyrene for PAH 
Thiocyanate for Hydrogen cyanide 
cotinine for Nicotine 
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Key Questions 




Are the urinary metabolites of 
carcinogens (after 4 weeks exposure) 
efficient biomarkers? 
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Study Subjects 

•Number of Subjects: Healthy 20 men, 13 women. 
# Age: 21 to 55 years 

*Type and Number of Cigarettes Smoked: Smoked >20 
non-menthol cigarettes per day with 0.8-1.0 mg 
nicotine/cigarette (FTC method). Agree to not use 
cigarette brands other than those offered 

• Addiction: Fagerstrom score was >6 

•Dietary restriction: Subjects were asked to avoid 
eating charcoal-broiled, smoked or grilled foods and 
preserved meats to minimize uptake of nitrosamines 
and polycyclic aromatic hydrocarbons (PAHs) from 
these sources 
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Study Design 


Group A (10 men, 7 women) 


Collect 12-h Biological Samples 



GrOUp B (10 men, 6 women) 

Collect 12-h Biological Samples 
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Metabolic Activation and Detoxification of NNK 



NNAL-O-Gluc NNAL-N-Gluc 


Method of Analysis: GC-TEA 
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Levels of Urinary NNAL in Group A 
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Levels of Urinary NNAL in Group B 
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Adjusted for Urinary creatinine 
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b: Adjusted for creatinine and cotinine 
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Metabolic Activation Pathways of Benzene 



trans y trans -Muconic Acid 



HNCOCH3 



A-Phenylmercapturic acid 



Method of Analysis: LC-MS/MS 


727218464 


Source: https://www.industrydocuments.ucsf.edu/docs/lxjl0001 




pg £-PMA/|ig cotinine n § 5-PMA/mg Creatinine 


2.500 


2.000 


Z^O.008 


1.500 


1.000 


0.500 


Mean 0.509 
Median 0.268 


0.000 J- 


Mean 0.252 
. Median 0.122 


Brand Cigarette Test Cigarette 


2500 


2000 


1500 


iooo h Mean 240.4 
500 Median 133.7 


i*=0.016 


Mean 81.1 
Median 38.6 


Brand Cigarette Test Cigarette 


727218465 


Source: https://www.industrydocuments.ucsf.edu/docs/lxjl0001 



1-Hydroxypyrene (1-OH-P) 
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Comparison of Means of Urinary Metabolites 
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Percent Reduction 


Percent Reduction of Urinary Metabolites 
Alter f our Weeks of Smoking Test Cigarette 
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Summary 


Levels of urinary metabolites are reduced after four weeks of 
switching to test cigarettes: 


(Biological sample) (Cigarette Smoke) 


NNAL 

4-60% 

( NNK 4- 80% in cigarette) 

1-hydroxypyrene 

Uo % 

(pyrene 4-?) 

A-PMA 

i 52% 

(benzene 4- 38%) 


4-20% 

(benzene 4- 38%) 

thiocyanate 

4-20% 

(hydrogen cyanide 4- 62%) 


The larger reduction for all analytes was observed for the smokers in 
group B who switched from their usual cigarette to the test cigarette 
after 4 weeks. NNAL was reduced by 70%, 1-OH-P by 55%, A-PM A 
73%, 64% and thiocyanate by 40%. 
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Urinary Metabolite of Analytes Quantified in Smokers 


Estimated Toxic Smoke 
Constituents 

Top 2 selling 
Brand 
Cigarettes 

Test 

Cigarette 3 

% 

Change 

TSNA (ng/cig): 

NNK* 

95 

19 

80% i 

Volatiles: (ng/cig) 

Benzene* 

38.6 

24.1 

38% 1 

Other: 

Pyrene for PAHs 
Benzo(a)pyrene* (ng/cig) 

6.6 

6.7 

NSD 

Hydrogen Cyanide (jdg/cig) 

83.2 

31.6 

62% l 


a Data from Test Cigarette Package 
*Considered Carcinogenic by IARC 
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Levels of Urinary 5-PMA in Group A 
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